Background: Parental perception of their infants and confidence/beliefs about their parenting are among the most salient factors influencing outcomes of preterm infants.
I n 2010, an estimated 14.9 million infants (11.1%) worldwide were prematurely born. The highest preterm birth rates occurred in sub-Saharan Africa and South Asia. Although rates tend to be highest in low-income countries, several high-income countries (e.g., United States and Austria) ranked among the higher preterm birth rates across the globe in 2010 (Blencowe et al., 2012) . Overall, preterm birth rates have remained stable or increased over the last decade throughout the world; however, survival rates vary drastically between low-and high-income countries (Beck et al., 2010; Blencowe et al., 2012) . These infants and their families spend days, weeks, and even months in the neonatal intensive care unit (NICU), which results in substantial psychological and economic burden for families and healthcare systems.
A number of adverse outcomes are associated with premature birth and parenting. These outcomes include an increased risk for poor parent mental health (e.g., anxiety, depression, posttraumatic stress disorder; Brooks, Rowley, Broadbent, & Petrie, 2012; Melnyk, Feinstein, & Fairbanks, 2006; Treyvaud et al., 2010; Zelkowitz, Na, Wang, Bardin, & Papageorgiou, 2011) ; dysfunctional parenting (Bagner, Sheinkopf, Vohr, & Lester, 2010; Gray, Edwards, O'Callaghan, & Cuskelly, 2012) ; negative parent-infant interactions (Bagner et al., 2010; Cho, Holditch-Davis, & Miles, 2008; Gray et al., 2012) ; and child emotional, behavioral, and cognitive problems that often persist through adolescence (Huhtala et al., 2011; Zelkowitz et al., 2011) . It is well documented that the NICU is often stressful for parents of premature infants because of the presence of frightening medical equipment, unfamiliar staff, restrictive hospital policies, the infant's appearance, behaviors and health, and a disruption in parental role and parent-infant interactions (Erdeve et al., 2009; Melnyk, Crean, Feinstein, & Fairbanks, 2008) . The tendency for some parents of premature infants to be overprotective, depressed, and anxious contributes to the increased occurrence of developmental and behavioral problems among these children who are already at risk for delays because of their prematurity (Zelkowitz et al., 2011) .
One of the most salient factors in predicting outcomes among preterm children is early parent-infant interaction, which some researchers suggest may be the mediating role in the relationship between parental anxiety and infant behavioral and developmental outcomes (Forcada-Guex, Pierrehumbert, Borghini, Moessinger, & Muller-Nix, 2006) . Parents' beliefs regarding their role and their infant's behaviors, characteristics, and vulnerability also have been associated with their stress, anxiety, and depression, often persisting well beyond discharge from the NICU (Melnyk et al., 2008) . Currently, there are no validated instruments to assess these important constructs in parents of premature infants.
The Creating Opportunities for Parent Empowerment (COPE) program was originally created for parents of hospitalized and critically ill children to strengthen their cognitive beliefs and confidence about parenting their ill children and enhance their ability to help their children cope with hospitalization (Melnyk, 1994; Melnyk et al., 2004) . Because the program showed positive effects on outcomes with parents of hospitalized/critically ill children, it was refined for parents of premature infants. COPE is a manualized intervention that consists of four audiotaped educational sessions and a workbook that contains activities to help parents put into practice what they are learning in the educational sessions. Educational information in the COPE program includes content that (a) teaches parents about what to expect in the behaviors and physical characteristics of their premature infants and (b) how best to parent them and enhance their development. Workbook activities include parents learning their infant's awake states, recording their infant's stress signals, and noting the best actions to comfort their infant. Findings from two intervention studies testing the program indicated that the effects of the COPE program on parental outcomes were mediated by parents' beliefs about their infant and their parental role, as measured by the NICU Parental Belief Scale (NICU PBS; see Figure 1 ). This was consistent with the findings from other intervention studies using various versions of COPE with parents of hospitalized and critically ill children that supported the mediating effect of parental beliefs about their children and their roles, assessed with the PBS, on parental and child outcomes (Melnyk, 1994; Melnyk, Crean, Feinstein, Fairbanks, & Alpert-Gillis, 2007; Melnyk et al., 2004) .
Purpose
The purpose of this study was to examine the psychometric properties of the NICU PBS used in the COPE educational and skills building intervention for parents of premature infants and investigate whether these beliefs differed between mothers and fathers. The NICU PBS is an adaptation of the original PBS designed for use with parents of hospitalized and critically ill children (Melnyk, 1995) . Content validity for the original PBS was established with eight clinical nurse specialists. Reliability values estimated using Cronbach's alpha were .86 for the total scale and .76 and .84 for the subscales (Beliefs About Child Behaviors and Parental Role Beliefs, respectively; Melnyk, 1994 Melnyk, , 1995 . The original PBS psychometric analyses were carried out only with mothers and supported the two-factor structure of the instrument. In this study, data were obtained from fathers to examine the psychometric properties of their data and determine if there was measurement invariance with data from mothers. 
Theoretical Framework
Self-regulation theory contends that knowing what to expect in a stressful situation enhances the formation of cognitive schema that supports information processing as the event unfolds and guides responses and behaviors during the event (Johnson, 1999) . Knowing and attending to concrete objective aspects of a stressful experience facilitates information processing as the event unfolds. As a result, coping ability is enhanced (Johnson, Fieler, Jones, Wlasowicz, & Mitchell, 1997) . The original PBS was designed to assess parental beliefs about their hospitalized children and parental role in an intervention study with mothers whose young children faced an unplanned hospital admission. The original PBS was adapted from a 15-item beliefs scale based on self-regulation theory (Johnson, 1999) . Previous COPE studies in which the PBS was used report both direct and indirect associations between higher parental beliefs and less negative maternal mood states, fewer child externalizing adjustment problems, reduced maternal anxiety, and increased maternal participation in their children's care (Melnyk, 1994; Melnyk et al., 2007) . The positive effects of COPE on parent outcomes were found to be mediated through their cognitive beliefs about their hospitalized/critically ill children and their role (Melnyk et al., 2007) . Therefore, it was posited that providing parents of infants in the NICU with concrete objective information about the behaviors and characteristics of their premature infants as compared to normal full-term infants, one component of the COPE intervention, would help them to form a clear, unambiguous schema about what to realistically expect in their premature infants. This clear schema was then expected to lead to stronger beliefs about their ability to understand and predict their infants' behaviors. The schema, in turn, was predicted to result in an enhanced ability to cope because parents could anticipate their infant's needs and have greater parenting confidence (stronger beliefs in their parenting abilities). Thus, parents who received COPE were expected to have less anxiety, depression, and stress related to the NICU (the emotional outcome of coping) and demonstrate a higher quality of parenting (the functional outcome of coping) than parents who did not receive this information. Because of less anxiety and a higher quality of parenting, it was predicted that the premature infants would be discharged earlier and have better outcomes (see Figure 1 ).
Methods

Participants and Settings
A total of 240 mothers and 240 fathers were targeted for recruitment in the COPE NICU study (120 mothers and 120 fathers at each site). Sample size for evaluation of the original COPE intervention was based on a power of .8 at the .05 level of significance, the medium to large positive effects found for the COPE program on the primary outcome variable of infant cognitive development in the pilot study, and the statistical procedures to be used in data analysis; a sample size of 144 mothers and 144 fathers (72 mothers and 72 fathers in each study group) was required to test the study hypotheses (Cohen, 1992) . Recruiters screened 1,278 premature births, with 562 meeting the eligibility criteria. Of the 562 eligible births, 254 (45.2%) families refused participation, with most parents stating that they were too stressed or tired to participate, they wanted to only concentrate on their infant, or they believed that participation would take time away from the other children at home. Recruiters were unable to contact the parents of 48 (8.5%) premature infants who met eligibility criteria. The final sample after randomization comprised 258 mothers (147 in the COPE group and 113 in the comparison group) and 154 fathers/significant others (81 in the COPE group and 73 in the comparison group). Parents were recruited from two NICUs: (a) URMC's 55-bed NICU, which is part of a 720-bed medical center in Upstate New York (the site of the pilot study) and (b) Crouse Hospital's (CH) 60-bed NICU, which is part of a 566-bed medical center in Syracuse, New York. The CH NICU was chosen as the second site because of similar practices of the two NICUs. Mothers and fathers, ages 18 years and older, who could read and speak English, who never had another infant admitted to NICU, and whose infants met the following criteria were eligible for participation: (a) gestational age of 26-34 weeks inclusive, (b) birth weight of less than 2,500 g, (c) anticipated survival, (d) singleton birth, (e) no severe handicapping conditions, (f) not small for gestational age, (g) no Grade III or IV intraventricular hemorrhage, and (h) born at the study sites. Parents were excluded from the study if they made a personal decision to withdraw from the study or if their infant had positive drug testing. The study was conducted between September 2001 and October 2004. The sample for this psychometric evaluation consisted of 245 mothers, ranging from 18 to 43 years (M = 27.8), and 143 fathers who ranged in age from 18 to 49 years (M = 30.7) who had completed the NICU PBS scale for the first time when their infant was 4-8 days old. Eighty-five percent of the mothers and 89% of fathers had a high school or college education, and 56% had a family income of $40,000 or less. Most mothers and fathers were Caucasian (68.1% and 76.9%, respectively). The number of male (n = 119) and female (n = 128) infants in the study was approximately even. The mean gestational age of the premature infants was 31.3 weeks (SD = 2.45, range = 26-35 weeks), and the infants' birth weight ranged from 710 to 2,570 g (M = 1658.31 g, SD = 473.39). The mean illness severity index level using Clinical Risk Index for Babies (CRIB) scores was 1.7 (SD = 2.42, range = 0-10). Total length of stay in the NICU averaged 35.09 days (SD = 27.57, range = 5-163 days).
Procedure
The NICU PBS was completed 4-8 days after admission to the NICU (Time 1) and again at approximately 4 days before discharge (Time 2). Mothers and biological fathers completed the NICU PBS independently. The study was approved by the university's institutional review board.
Item Adaptation
The current study with NICU parents used an adapted version of the original PBS that was created for parents of hospitalized and critically ill children (Melnyk, 1994; Melnyk et al., 2004) . The original PBS was revised to assess parental beliefs among NICU parents of prematurely born children. On the basis of the theoretical framework for the original PBS instrument, it was expected that the confirmatory factor analysis of the NICU PBS items would yield two subscales (Beliefs About Baby and Confidence in Parental Role). The NICU PBS consists of 18 statements about parental beliefs regarding their hospitalized infant (e.g., "I know what behaviors to expect in my infant while he (or she) is in the hospital"; "I know what my baby will do when he/she is stressed.") and their role as parents (e.g., "I am clear about the things that I can do to best help my infant"; "I feel comfortable in caring for my baby in the NICU."). Mothers and fathers were asked to indicate agreement with each item on a 5-point Likert-type scale ranging from 1 (strongly disagree) to 5 (strongly agree). The items are summed to yield a total score ranging from 18 to 90, with higher scores indicating more positive parental beliefs about their infant and greater confidence in their parental role. Eight neonatal specialists supported the content validity of the revised overall scale and two subscales.
Statistical Methods
Data from Time 1 were used to confirm the factor structure, reliability, and validity of the resulting subscales and total score. Time 1 and Time 2 data were used for the test-retest analysis. For multigroup confirmatory factor analysis, the first step is to ascertain whether the model with the same factor structure fits the data for each group. If so, then the groups' data can be pooled and tested for measurement invariance. However, model fit statistics should not be the only criteria used in determining factor structure, reliability, and validity of the scale items (Browne & Cudeck, 1992; Myung, 2000; Pitt, Myung, & Zhang, 2002) . Model fit criteria should be balanced with reliability estimates that reflect the accuracy and precision of the measurement instrument (Suhr & Shay, n.d.) . Reporting practices for confirmatory factor analysis typically include selection of the input matrix and estimation method, examination of the distributional characteristics of the data (e.g., outliers, univariate and multivariate normality) based on the planned estimation method, and analysis and handling of missing data (Boomsma, 2000; Jackson, Gillaspy, & Purc-Stephenson, 2009; Schreiber, Amaury, Stage, Barlow, & King, 2006) . A covariance matrix structure with maximum likelihood estimation was specified using Mplus V7. Data were screened for normality and outliers, and no data transformations were required. Missing data were minimal and were handled through multiple imputation for maximum likelihood estimation. Factorability was assessed by examining the item correlation matrices for mothers and fathers. Scree plots for data from the mothers and fathers were examined to determine if the a priori two-factor solution was supported. Measurement invariance using multiple group analysis was carried out testing a series of three nested models based on a two-factor solution (Sousa, West, Moser, Harris, & Cook, 2012 ). The first model of the nested series was the least restrictive: the intercepts, factor loadings, and residual variances were free across groups, and factor means were fixed at zero for both groups. The second model factor loadings were constrained to be equal across groups, intercepts and residual variances were freely estimated, and factor means were fixed at zero for both groups. In the last model (most restrictive), the intercepts and factor loadings were constrained to be equal across groups, residual variances were freely estimated, and factor means were set to zero for mothers and freely estimated for fathers. For all models, the correlation between factors was set to 0. The likelihood ratio test was used to compare the fit between each pair of the nested models (chi-square difference test). If these differences are significant, it implies that the constraints imposed by the more restrictive model may be too stringent. Cronbach's alpha coefficients were calculated for each subscale and the total score. Test-retest correlations were computed, and convergent and discriminant validity was examined. The variables included for the convergent and discriminant validity correlational analyses (selected based on a literature review and theoretical relevance) were parental age, education, income, use of Medicaid, race, parental stress, depression, state anxiety, any subsequent birth, mother employment, both parents participating in the study, routine prenatal care, report of a consistent healthcare provider, high-risk pregnancy, gravidity, CRIB scores (de Courcy-Wheeler et al., 1995) , birth weight, and NICU length of stay.
Results
Factor Structure
Although the covariance matrix was analyzed, for ease of interpretation of the interrelationships among items, Table 1 presents the correlation matrices for mothers and fathers along with the associated means and standard deviations. Most items for both parents had correlation coefficients .3; thus, the study proceeded with the confirmatory factor analysis. Measurement invariance was not observed for any of the two-factor models tested, indicating that the factor structure for mothers and fathers differed. Inspection of the fit statistics (chi-square, RMSEA, SRMR, and CFI) revealed poor fit to the data for the three models tested under a two-factor solution. Removing items with low factor loadings for both groups, and repeating the two-factor Note. Correlations for fathers are presented above the diagonal, and correlations for mothers are presented below the diagonal. Means and standard deviations for fathers are presented in the vertical columns; means and standard deviations for mothers are presented in the horizontal rows. Items are listed in Table 3 .
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Reliability
Reliability estimated using Cronbach's alpha is shown in Table 4 for each subscale and the total score on Time 1 and Time 2 for mothers and fathers. The coefficients ranged from .79 to .93. The instrument showed sensitivity to change over the baby's NICU hospitalization as evidenced by statistically significant increases in each subscale score and the total score at Time 2. The mean Parental Role Confidence score increased from 26.12 (SD = 5.20) to 29.23 (SD = 4.21; p < .0001). The mean Parent-Baby Interaction score was 27.85 (SD = 5.43) at Time 1 compared to a mean of 30.67 (SD = 4.64) at Time 2 (p < .0001). The mean Knowledge about the NICU increased from 9.92 (SD = 2.34) at Time 1 to 11.45 (SD = 2.00) at Time 2 (p < .0001). The mean total PBS score at Time 1 was 63.90 (SD = 10.49) and increased to a mean of 71.35 (SD = 9.02) at Time 2 (p < .0001).
Concurrent and Predictive Validity
For convergent and discriminant validity assessment, correlation analysis of the Time 1 data was used for assessment of the NICU PBS with maternal demographic characteristics (age, education, employment status), mental health, stress, pregnancy history variables (gravidity, high-risk status, subsequent pregnancy in 12 months), and baby outcome variables (CRIB scores, birth weight, NICU length of stay). These variables were selected based on a literature review and theoretical relevance (Table 5) . Higher total PBS scores were associated with younger maternal (157) < .0001
Note. N = 388. Factor correlations were set to 0 in all models. CFI = comparative fit index; df = degrees of freedom; RMSEA = root mean square error of approximation; SRMR = standardized root mean square residual. 
Discussion
This study provides preliminary evidence of the validity and reliability of the final 18-item NICU PBS. Confirmatory factor analysis showed that the model fit indices were not unanimous in indicating overall good fit of the data to the models that were estimated, although the three-factor solution was the closest. High Cronbach's alpha coefficients, however, indicated that the reliabilities of the total scale and subscales for mothers and fathers are very good. Results suggest that the NICU PBS can be used reliably with mothers and fathers of premature infants who are hospitalized in the NICU and that it may be a useful scale in identifying individuals at risk for parental stress, depression, and anxiety in parents of preterm infants. Parents with unrealistic beliefs/expectations about parenting and child development frequently exhibit higher levels of stress because of the pressure to accomplish unrealistic goals (Bornstein, Cole, Haynes, Huan, & Park, 2010) . Meanwhile, consistent with previous findings, high parental beliefs/ confidence appear to be protective against parental stress (Liu, Chen, Yeh, & Hsieh, 2012) , depression (Leahy-Warren, McCarthy, & Corcoran, 2012) , and anxiety (Reck, Noe, Gerstenlauer, & Stehle, 2012) . The availability of a measure that can be used to examine parental beliefs about their hospitalized infants and their ability to parent them is a significant contribution for parent/child researchers, particularly because of the predictive relationship between the NICU PBS and other psychological measures (Melnyk et al., 2008) . Use of the NICU PBS as a screening tool for enrollment in an intervention program or individualized care would be a fast, easy, and low-cost solution to identifying individuals who are at risk for experiencing significant parental stress, depression, and anxiety while in the NICU. Findings from prior studies using the COPE intervention with parents of prematurely born children have shown that COPE strengthens parents' beliefs about their infant and their parental role, leading to less stress, anxiety, and depressive symptoms during and after hospitalization. COPE could be one potential intervention option for those parents with low NICU PBS scores (see Figure 1) .
Several unexpected correlations were found between the NICU PBS and other study variables. Surprisingly, characteristics of participants typically at high risk for poor parenting and child outcomes (non-White, young parents with low education and household income who receive Medicaid) were associated with higher NICU PBS total scores. Several possible explanations are provided. Typically, older and more educated parents with higher socioeconomic status tend to have higher levels of parenting knowledge (Bornstein et al., 2010; Morawska, Winter, & Sanders, 2009 ). However, more educated parents also may have higher expectations for themselves and, consequently, rate themselves harder on parenting as evidenced by the lower parental belief scores among more educated parents (Morawska et al., 2009 ). In addition, previous research indicates that beliefs/confidence in parenting are not always associated with knowledge of child development and parenting. Therefore, they are not necessarily predictive of parenting quality, particularly in predominantly White, welleducated, middle class families (Conrad, Gross, Fogg, & Ruchala, 1992; Hess, Teti, & Hussey-Gardner, 2004; Morawska, et al., 2009) . The correlations among the NICU PBS total score and parent characteristics indicate a need to assess parenting and child development knowledge along with parental beliefs/ confidence when screening parents for enrollment in a parenting intervention. Assessment of parent knowledge may be especially important when using the NICU PBS with non-White participants who tend to overestimate their parenting abilities (Hess et al., 2004) .
The results of previous intervention studies in various populations have consistently shown the important meditational role of parental beliefs on key outcome measures, including anxiety, depression, and stress (Melnyk, 1994; Melnyk et al., 2007) . Consistent with the COPE program's proposed theoretical model, the beneficial effects of the COPE program on depression, anxiety, and stress in the NICU for parents of premature infants operate indirectly by strengthening parental beliefs about what to expect regarding their preterm baby's characteristics/behaviors and how to parent them. Therefore, this evidence supports self-regulation theory. Findings from our prior studies that indicate that cognitive beliefs can be impacted with an educational-behavioral intervention and that cognitive beliefs mediate the effects of the COPE intervention on parents' emotional and functional coping outcomes (Melnyk, 1994; Melnyk et al., 2007) .
Limitations
An important limitation to this study must be considered. Although the NICU PBS has good psychometric properties in this sample, approximately two thirds of the participants were Caucasian and over 85% had at least a high school education. Therefore, some caution must be taken when interpreting PBS NICU scores obtained from parents from more diverse populations. Future research should focus on testing the validity and reliability of the NICU PBS in diverse cultural populations.
Conclusion
The NICU PBS is a valid and reliable instrument that can be used to investigate the effect of various parent education programs on numerous outcomes, such as parent and child mental health along with child behavior and development. A better understanding of the beliefs held by parents of premature infants may facilitate the development or implementation of programs for this highly vulnerable population and ultimately benefit both parent and infant outcomes.
